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Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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0. FOREWORD 

0.1 This Indian Standard ( Part 19 ) was adopted by the Indian. 
Standards Institution on 27 March 1986, after the draft finalized by the 
Co-ordinating Committee on Materials for Automobiles had been 
approved by the Structural and Metals Division Council. 

0.2 Part 1 of IS : 9175* was published in 1979 which covers the chemical 
composition of 33 rationalized steels. The mechanical properties, harden- 
ability and isothermal transformation characteristics of these 33 rationa- 
lized steels are being covered in different parts of this standard ( Parts 2 
to 34 ). The data concerning to these properties given in this standard 
is only for guidance and information purposes. 

0.3 For the purpose of deciding whether a particular requirement of 
this standard in complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in accor- 
dance with IS : 2-1960"|". The number of significant places retained in 
the rounded off value should be the same as that of the specified value 
in this standard. 



1. SCOPE 

1.1 This standard ( Part 19 ) covers the chemical composition, mechanical 
properties and hardenability characteristics of !6Mn5Cr4 grade of 
steel for use by automobile and ancillary industry. 



•Rationalized steels for the automobile and ancillary industry: Part 1 Chemical 
composition. 

f Rules for rounding off numerical values ( revised ). 
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2. CHEMICAL COMPOSITION 

2-1 The chemical composition of this grade of steel shall be as given 
below: 

Constituents, Percent 
C Si Mn Cr S P 

014-0-19 0'15-0'35 1 -00-1 "30 0*80-1 *10 0-035, Max 0-035, Max 

3. HARDNESS 

3.1 The maximum hardness for this grade of steel delivered in the 
annealed or normalized condition when determined in accordance with 
IS : 1500-1983* shall be 207 HBS. 

4. MECHANICAL PROPERTIES 

4.1 The mechanical properties of this grade of steel in the blank 
carburized and hardened condition when determined in accordance 
with IS : 1598-1977t and IS : 1608-1972J shall be as given below: 

a) Tensile strength, MPa, Min, 785 

b) Elongation, percent, Min, 10 

( gauge length 5*65 <\/ A ) 

c) Izod impact value, joules, Min, 35 

at room temperature 

d) Limiting ruling section, mm 30 

5. HOT WORKING AND HEAT TREATMENT TEMPERATURES 

5.1 The recommeded hot working and heat treatment temperatures are 
given below: 

Forging/rolling temperature 1 200°C 

Garburizing temperature 850-930°C 

Refining temperature 850-880°C 

Hardening temperature 81 0-840° C 

Tempering temperature 210°C, Max 



♦Method for Brinell hardness test for metallic materials ( second revision ). 
t Method for Izod impact test of metals {first revision ). 
JMethod for tensile testing of steel products (first revision ). 
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6. HARDENABILITY 

6.1 The end quench hardenability band is given in Fig. I. 
AUSTENITIZING TEMPERATURE 870° C 
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5 10 15 20 25 30 35 40 45 

DISTANCE FROM THE QUENCHED END FACE 
IN mm 



Distance 
mm 



7 8 



10 15 20 25 30 35 40 



Min ( HRG ) 39 37 35 32 31 29 28 24 24 23 



Max ( HRC ) 47 47 46 45 44 44 41 38 37 36 33 31 30 29 28 27 



Fig. 1 End Qjjench Hardenability Test Data of 
16Mn5Cr4 Grade Steel 
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7. EFFECT OF SECTION SIZE ON MECHANICAL PROPERTIES 

7.1 The curves for the effect of section size on mechanical properties 
( of core ) are given in Fig. 2 and 3. 
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Fig. 2 Effect of Section Size on Mechanical Properties 
( of Core ) of 16Mn5Cr4 Grade Steel 
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Blank Carburized 900 8 C 
Oil Refined 860°C 
Oil Hardened 800°C 

3 Effect of Section on Mechanical Properties ( of Core ) 
of !6Mn5Cr4 Grade Steel 
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